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Abstract

Falls are the leading cause of unintentional injury deaths in China. Using data from the Global
Burden of Disease (GBD) study, this study analysed the long-term trends in fall mortality among
the elderly in China over the last three decades and explored the potential effects under the
long-term trends using age-period-cohort models. The results of the study found that during the
period 1990~2019, there was an overall increase in the mortality rate of falls among people over
40 years of age in China, and this increase occurred in almost all age groups. Therefore, there is a
need to focus on the problem of falls in our country and to intervene, such as increasing public
awareness of fall prevention, establishing relevant supportive policies, and improving public in-
frastructure.
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1. 5|8

RS (Fall) 2 45 A1 k5 £ Hh T sl SRS T A REEAF(1]. 8 4h1E, 65 H UL BB ENTE =02 —
FHEZ D ERE— IR, BB SRR SRR I3 K AR N, R 208 50%0 80 5 UL AT, HMNEF
IR DL i 1) R — [ 2] 0 MR AR T L DA 2 ZA(WHO) I HURE B, S REEE R A2 68.4 J3 19 Edr kA%
A5 R A58 A AN R T A T A T ) R R AE R AR T R A (3] BKBIRR R EOE T Ab, I RBCE N
AN SZ R R ThRe 20 B S AR Bt G R, MISSBFEIE R, Wy SCH4]. fEAERTEEN, B
& 2T NG — AN E R AL DA R, INERE. HarET R3] BEE N D2 rmE,
CEEANPN AT SRR

e, S AR WO B R R R R [6], A2 65 % ML ANFFZ A BT 1) F EE R A 7]
2017 4 [ R 8 S 3PE T AN BON 13.48 73, #1990 £/ 6.41 JiH N T 110.30%, FRE & KR 58
2R 2PUNBIE N [4] [6] [8].2017 £E4=EK 5% 71 4H(Global Burden of Disease Study 2017, GBD2017)
SRR, E 70 5 UL B KRR R Rl B B 75 i 4 (Disability Adjusted Life Year, DALY)N 118
TINAE, HAZERI) 13.70% [4].  ERRAER 2 N R AE A3 BT 5 800 BT 9 TR 50 120, Bt
179 160~800 127G, VHFEHE KEMIFESTHIR[9]. BB BN EE AL DA, X2 4F A1 e i S
FRAE A T BRI A2 [10].

BEAEF SRR T B E BB IBUR[9] [11] [12], XELRFTEN T HRE BER M T A MERE S . 2800,
IRADAE TR DU+ DL B AFERRARIPE T 3 K H A AT 7 . BT PPAS T R E DY 4% B N
PREPE TR K . 7RSSR H A ERR, A SO AR - I - BABUHESE X 34347 7 bt
T o AHIF 045 T BT 7 b B3] A BIDIR S ARk 3, F Dyl e k3] IRV TSR 12 it 2 25 F i 4,
D AT A7
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2. #EREFE
2.1. FERIKRIE

AT HTEAE TORK B GBD2019 Pl 45 B 2, 28 e — MR S B AR, IR S
PERIC S T A 1990 2 2019 SEAEABR 1 X FIE STEH ] ITA5 11 204 A E ZFIHEIX 369 Fhyg s F14 3
(IR Z, R, JET-%F. DALY, YLL. YLD [13]. GBD 2019 7&H [H [5F T Z 500 = FokIE T rh [
P s I ARG [ S AR R NI T A B T A ) RO SR R R S R Gu(F AL X A T AR R
BREREIR ) B SRR HI AT I3 A 2 DA R A& AR Tk S [14].

ARFFCEE T 1990 FE5 2019 F[A1H E 40 2 UL AFERIEREIZET R A0 X, RIS
W LR A AR S, BTSRRI LS A s TR A RO N D . N BRTR
W RSN AR R GE, DS P KR 2 ARAT 2 RGN .

22. HARFZ*E

N T WRTEBBIPET R AR S, X AERE . YA A SR BRABI I FE T H AR M52, AHIE TER A
TR - ] - BABIAPCRERY . iz et A 3 F T URAT IR 20 /e, e AR s T 4L, H
BEAMERCAR N BRIy — BRI, AT EE LT RORIT ST < I IR BA B B 2 145G ZR AT N 1 B0 A4
W LERIRIRE,  APC LR A 2 S

Y =In (M) =H + aAge,- + ﬂPeriod,- + 7/C0hordk + gijk

Forp Y Jorn b B BRBISE T A BRI EG 1 A @, RS i MRS, 1=12, 3 Brg,
R j A AR, =12, 5 Vepnoa, A K DBLIIBRIVRERN, k=1,2,---5 &y FORIRE
AR ZE T 13] .

W APC BIRIHELE, ABFIUAGTE T LAR A AR R R BB T R T A A R
RS RN ERALIE T R AIE T 4 A L . S RS f 28 e 7 AR 28, R AR HE i A5
i) T R 1 2 2 AR A B P T ) SRR BB T 3R . R AR G KU (RR DA 3R T AR, FF e 1
Ry NI FE T XK [15]. BA%I RR AEARER T BAZIRLN:, I S 1 AR s A BB R i s T KU . Oy T
AT T, KICT IR A 1990~1994 F(HFALEL 1992 )% 2015~2019 F(FFALEL 2017 F)H)
PLZESER) 5 A8 IR A9 11 DNIESE 5 50 G108 (A1 B . GBD2019 4 40 % DLR BR A3 MAE R 8D,
40 % LU NS A FITE AR T H B BER AN 40 5 %8 44 5 3 94 25 LN 11 AMELAFIHAT T 7025,
A4 1900~1904 - (FP A7 EL 1902 )& 1975~1979 F (AL %L 1977 ) HAERIBAA . W FTiE I APCWeb
THESFE TS E, AR LR AEEERA . IMEAESINS %, pH <0 HEF S

3. ARER
3.1. 1990~2019 FE A E R4 57 43 TR0 B EIZE THEHB T

1(A)RIR T 1990~2019 41 [F B 5 Lot & 7 1B SRR AR A A0 T2 R R T R I R b e 3 o
T BB BT B ZE TS 28 (CMRs) SR 230 EFHEH, M 1990 41 5.68/100,000 F-F] 2019 1)
10.16/100,000, 3 1 0.79 HE H T 2R3 BT B0 A S bR e IE T 2 (ASMRs) 2 3L N %5 BT R RR)
%, M 1990 4 8.85/100,000 L F+F] 2019 4] 9.62/100,000, HEHHIEK T 0.09. 2018 F)5, FEET
AR BT S A RS BRI B T 3R AR TR T
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Figure 1. Trends in age-standardised mortality rate (ASMR) and crude mortality rate (CMR) for falls
in China, 1990~2019. The age-standardised mortality rate (ASMR) and crude mortality rate (CMR)
for males and females combined are shown in figure A, and the age-standardised mortality rate
(ASMR) and crude mortality rate (CMR) by male and female gender are shown in figure B

B 1. 1990~2019 F i E BRI A F IS AREL FE T (ASMR), R TECMR) TS . BHESL
MATWERIRENECERAR CRRRAEE A, BRELMEHIR S HERIE LT CERE
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1(B)Z7R 1 1990~2019 4F r [ 1214 1) 43 51 P S AB0 - e b E AL JE T 3R AR SR T e a5 o iR 5
PRSI 55 A A K PE T2 (CMRs) 2 EFHEH . B 1990 £ 1 7.22/100,000 FFHE] 2019 (1)
11.64/100,000, 4K 7T 0.61, ZPEM 1990 SEF) 4.04/100,000 L F+F] 2019 ) 8.61/100,000 HEK: T 1.13,
BRI R PR AT 2 (ASMRs) Ak RIS FFHEH, I 1990 £ 11.05/100,000 - F+E] 2019 4F
] 12.39/100,000, #:T 0.12, L HERIFERPRAEILIET F(ASMRs) 235G F B JG _LAHFER FR 9 shiia .
SR T R SRR AR T R — B T Lok

3.2.1990~2019 FHEBFATXTENEET DTN

2 IRT 1990~2019 4 (B BB 50 T 2 (1) SRR FEARAE T 43 LU AR (1 E A% ) A B S AR A E
I3 BRI RS ) o 1RSI TR 02 U 8 S B I () (V04 1 40 LUK, R 3iBes R on B A AR 4L 1Y
IR BEI 18] (AR AL o BRI BB T R VRS N 1% (95% Cl: 0.885%, 1.126%). FifT Jm i f E 4k F E(p
<0.05), PEHITE 1990 E % 2019 FEZ 7], M 40 % 5] 94 &, AR AL BRI ZE T R 4T Firdn . Hrp 90~94
BAERY LI R ARG B, N 2.292% (95% CI: 1.795%, 2.791%), 40~44 % SEEYH 1) 2 AR RS AH e A%,
N 0.245% (95% CI: —0.069%, 0.560%).
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Figure 2. Annual percentage change (local drift) versus overall annual percentage change (net drift) in fall mortality rates
for selected age groups in China and the corresponding 95% confidence intervals

2. PEFEFRENKETTCENFER S HEENERER)S 2DRFER S L HERB) U BRI 95%
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3 BIRT 1990~2019 4FH El 4251 43 51 K A5 B0 1 38 1) s AR A FE AR AL 1 43 LU AR A (B8 ) DA S %
SER A E o BRI ERIERE) . LR IEHEREEN 0.5% (95% CL: 0.384%, 0.636%), H1ERF)
FIEFAEN 1.3% (95% CL: 1.119%, 1.472%). X T 2T S, 21t 40~59 % 4F % 2H DR A5 B 8K FE T2 24 1)
JAEERAEI/NT 0, 60~94 5 FERALI RIFERAEII R T 0 (p < 0.05). Hr 90~94 & J5FlEEA% H 5t e »
A 2.204% (95% CI: 1.879%, 2.530%), 40~44 % Fi%, H-0.353% (95% CI: —0.783%, 0.079%). I T F %
ME, AR R R REER KT 0. H 90~94 2 5B AL i, N 2.745% (95% CI:
1.615%, 3.888%), 40~44 LK, H 0.392% (95% CI: 0.011%, 0.775%). XF T Frf HEE A, TR R
A T M < 0.05).
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Figure 3. Annual percentage change (local drift) versus overall annual percentage change (net drift) in
age-specific, sex-specific fall mortality rates in China and the corresponding 95% confidence intervals
3. PENEFRA PRI BREAX TRNFEERT L ERERER) S HFFERSEEL
(FEB) AR AN 95%EfFX(E

3.3.1990~2019 £FRE 40 5 LA ABEBRRIZE - RUBE B\ e ik e 2%

4 SR T HAENER 7> HI IR BIZE T A N RS 2. FETR]— BB, B A Aok R kA S BT
T (0 RS BE 4 i AR TG I, 75 20 g n o B A b S5k (B R BE T U v T ek
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Figure 4. Longitudinal age curves and corresponding 95% confidence intervals for the risk of death from falls
in China for specific age groups and different genders (some confidence intervals were too narrow to be shown
in the figure)

Bl 4. REFEFHRA . TRIMERIBEITE TR eI L R 95% B EXB(E 2 EFXEX
£, RFEEEPER)

3.4.1990~2019 £ [E 40 L E A B ELEITE T XUBE AY BT RAFNBA Z AR X XL BE:

5 BN TN > SR ARLN. . B TR I, kI ARSI o DR A5 B S BB T R B
(RS S HUE N R, 53 DR AR BT 3 28 T JXUBG B B T RS S B0 VIR . 7E 1990 & 2019 48], A [E 5
1E 2015~2019 4E [ ARIBE T XS B i, RR {EA 1.269 (95% CI: 1.212, 1.329), 1995~1999 4EFET XK %
ik, H RRHM 0.926 (95% CI: 0.878, 0.976). H1[E L 2005~2009 EFIFE T R A, RR A 1.289
(95% CI: 1.252, 1.326), 1995~1999 “FILT- A5k, FH RR HA 0.936 (95% CI: 0.904, 0.969).

6 SN THAZMER o FIIBA BN o oM A 0N BB U R, 1990~1904 45 18] Hi A= 1) £
BA%1 RR 1 &A%, 4 0.538 (95% CI: 0.484, 0.599), 1950~1954 4F HAE (1) e M FAF RR A & =, 4 1.051 (95%
CL: 0.997, 1.109). 55 1% BAZI RS a2 B el 4 (A% 081 VAR, 78 1965~1969 S 3[R, 551t 32 BAZI s 1)
RR HIAFF K, 4 1.413 (95% CI: 1.304, 1.530), 7E 1900~1904 4= 5] F 4 52 A I EL M ) RR {8 H B,
4 0.459 (95% CI: 0.316, 0.667).
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Figure S. Period relative risks and 95% confidence intervals for the risk of death from falls by
gender in China
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Figure 6. Cohort relative risks and 95% confidence intervals for risk of death from falls by sex in China
6. FREARREIME R BLEIZE T R A PAFIHERT KB FN 95% B (R [X[8]
4. ¥
ARHEFHA T o E B E R IIPE T %, FIH APC BAMRR 1 KA TR SR 1. B

B RN o AT FC 45 BRI, 78 1990 S22 2019 4EIH[E], HHE 40 % L NBERREIZE T 8K 2T E T3,
BUEE TR T bk XA N LT & AELE KR4 BTt AR 4L (% 40~59 2 Lethoh). Tt keh
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PRI IAE T R 4k St .

ZHE TR I, E BRI TEUY) ASMR AT CMR 789 F 5 VR Lotk ip I B AR I BT, X4
HUEMR—816][17]. HTHEBEEGEL, 65 % KL ENDRHH—8ERLE A, M 1990 4E
1) 5.6% L FEE] 2019 4F 1) 11.5% [16], HHUMLTT DA EIVE 2 29 NIUE A3 dn BB 1, IX AR S s 1 2k (3152
PRI [16]. BefE] 40 1 H 2539 0t mT 5 5 o [ 5K RE USSR 2500 1 4 /N S 1Tk . SCRRVES B IR S5 A8 22
FHEC ARTSE I A AL AN B 1 A4 3% 07 :E DR [16]. — WU 5 R, 1R & B B T FRAR BN 31 ) AR, 4
EEENI N R 5]. AR, UEAER i T E R AR 3G SR I T HERS k>, S EUSARIE shE N R
[18]. 5t FIR , Bk bk 2 1 v NI FAZK 47 H A I RN LA Bl 21 4%, 3900 T AT T A AR AT R[19]
Ak, R EANRAF KT U HEREZ R, SlE PR O I8 0 075 S5 (0 A8 P e 05 R 2B AR
WARRIGI, FAHFFER, XA PR A & AR A 1 fa i R 2R [20]

WL R EoR, HEEEFTER ASMR fl CMR B4R EER, BE—HE Tk, 29
XG5 R R AT e 53 1 5 G A A I AR TE I, A O R 5] WROE 2% 51 AR DG, LA
p I ARG O B R A LA AR DGR, TTIX SR 2 N BI ) B R  3R, SEEINAF
EAELHRR[6]. H—T, FHENFRERRE0 I AR T BT, S50 T mT Rt A%t
TS e, M BRI AE T i X B s 17]. Bhah, ERTRE], 24 5B Rk E 2 mstr:
R e AT BE 5 AT TE 7 AR RS TR i A S 14 TR JRE L PR AR X LR R A 5C[16]

AT R TR, [F—BAFUH, 55 Lo 1 D5 Bk 5 S5 B 1 XU B 5 AR S i s, X 5 REAT i e 4
R—8[21][22]. XATRERH T ZEANRLRAEE] SR m bt IR AERsKk . 8 5% kR0 68 ke
FAFWS G PR [22] 0 oA, BGEH R I AL BEHLRE IR & 2 NE T KA E N EE R R 4
W4 T R BB A R 55 R 1 AR e ) 52 RS o 2 AR N R3] 1) S M3 v [ 23] LT R 4R F AN B))
BN EENFE R, VARSI E0R B LA 5P Dhae, BN k6 2 1) ke R 3R [24]
FAh, MIJRISEZ T ANBE P AR, P RS A5 N BB RS , SRR HE AR R
WEEH IBERG Y, Mo KAERREI25]. thah, ARFARER, ZENFEEREROC, B BB E 1 7] B M
K, B ERIAE 2 R EUF i PUBHR R, B RS, SEME Ik EMER 261, BHTER T EGT ™ EE
PAOT b, A RERKIARNR M 51 — RVIFHARE, Wfiliie2E. ARG £ %, M™EEDE SBBET27].
XL — E FEE SRS AR T ARG . SRR, AEFURIL, 51 R ) AR S (1 kA5 T
TR AR b T 2otk XA RS B MR BRI KU A G [21]0 BRI RAR) = BERAEFE @A T, ok
G B Al T A[16] [28]. TAEFE, KEAT LG LARZS 21,

R 3 255087 S Bt 1 AN TR S B PR AR AT T KRS . 5 SRR, 1990~1994 3| 1995~1999 4, 53 Lo i 14 ik f41
(RIS JASZ M B0 T RS I R B 3s . X T RE & B el JuH4EAR, FRIEDINGE 1 6B RS AE i T
BAEYT, BIWE 1994 SELOK, EREFAEMPHGE CEMARE “Han” o “+H” M “+—H” fE
FXFFTH[26]. B BBAAE SN EE N BB PR FEE[29], RIS T R R AAE (A 3L 6 —
TEFEFE TP 2 4E N BRI B o teAh, @ Rk R s AT T R T B (1 S5 R AT R 5 27 2%
PRRIEGEA OR[30]. PR IEULT, BB A MIHs0Ts, BB A 5 e S 9 2 SRR e R i,
IRKFREE SHET R B YIM (211, FREEH UL 3T T AR, SRR ageho, Bt Bk s
B EERGR, e T BB AEARB]. SIkFER, MESEET RGN H RS, ZENEY
PAFHELF IS WIR & A IR YT 7 R UL AR RS [32]. {H 2000 4E )5, 5 L wi v s it
WIS ERA 7 A RIFEEER BT, X mT e BT kIS R 2 B 25438 n 5 O A i 1K R 2l
[33]0 DARH E 48 G s & JR A 3R T A F e, AT R AR SR B B 2 R A e, b T B R A L B2
W, WS NEAE T RKAEBE21]. WAL, iRk m @, SRR &S @Em
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KA BB R A AR [34]

BAF 882 H AN AR N 8 i S 6 PR 3R IR EAN ) T 2 B R (A8 A . AW TS R EoR, A
AR BAA R RITEE, 55 VAN o PR RAR] A A8 T2 XU 7 1955 SERTHA TN . BEA A1 5 iR e AN AL i /K1
P, WEZENEETT AT, AR AR ARG BHGR RIESE>, A
-3 BRI FIPE TR TR (3510 735k, AWHURM, 2B A REIRINEFE NS = B P E 2 HEA
SRA] A RS B v X RUARSCAL AR BE O E R N TR BR B O R R e B =, B RO/ IR 99[36]. T E
At R AT R E ACT X A, F2 B EANZB AR, WIS RBE I T B E 7). H
1955 4F Ja Lotk i T BRBUIT BRI FE TS AR LT s, T SRS it . B Pk =
TH20 )5 i BA I BE T XS, 22 55 ) S R T 2 55 1 5 Ve P 2 5 L T A7 P22 57 (381 1930 SEABLK,
R AT SR BRI A R 29D LRI ,  BRRAR IR VR T T ARG E . (E TSV B A T B BUsRAR 25 A 155 L
RT e/, DRI A R, BRARI A XU thAH R (26 ] BAA L 26 L4 BAR T E 3 IR 7 s ok
B, AH S VEARE Lk B R L™ B AU R TR [39]. I AW TURI, IR 5 LT
A3 A PG e PER, TR AR ) O BRE 2 IO AT i R o SN (381, DRIk B PR B BA B SE T KU 1B S
PEROT 2R

AW FEVTAL T E KRG B ESE TR KIS, FFad 7R I BABI RN X il 55 (178 78
SN, BT FUE R RO AN TS T B R LA, BENE R [ R R BT DA & DA SR ARG G B SR O O (B
MfER. WEIRENE, AT RRYE. B, AUFTE ST, X255 0 i
A—EEH TR R, S RAEMIX, Thsk=Z 5 BRI 54 5 00 i B BRI, BRI AT
o8 o Bt o B 1)U R B S T A R AT SR (S R [ 7], e, BREBIGE R I ME[40],
RS EA R 3 AN F S DXCRR AR B BB AT AT AT, AT RERE £ 9 Bk 913G A s SR AE SR AL S A f
OFERSE

5. &g

CEEORE, AR 1990~2019 S [E 40 & DL B ANFFEARIFE T BT T 4001 Mg R ER,
M 1990 AEE] 2019 4F, A E T AN Lot R Bk R S B0 AR TR 2L B . B TR E R H a0
e RS R IE A0 « FE 7E 02 103 A AESE R R, mT DUTIUDL 0 (10 34K 26 v 6] S T 2 (10 5 7 4H o ERTRE
FHRZEANNE, MRFEE S0 S AES) ERABIE RS TR R4 R ST SR
PR ARG o B KA 2 SRS 7, G s A RPN . B ARG SRR BOR . o A JL LA
WS, DL A8 P A i dE 2 7

EEWA
R PR A DI ZR it RI (B H 95 202310288034X).
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